UV-induced endonuclease III-sensitive sites at the mating type loci in Saccharomyces cerevisiae are repaired by nucleotide excision repair: RAD7 and RAD16 are not required for their removal from HML alpha.
Ultraviolet irradiation of DNA induces cyclobutane pyrimidine dimers (CPDs) 6-4'-(pyrimidine 2'-one) pyrimidines and pyrimidine hydrates. The dimer is the major photoproduct, and is specifically recognized by endonuclease V of phage T4. Pyrimidine hydrates represent a small fraction of the total photoproducts, and are substrates for endonuclease III of Escherichia coli. We used these enzymes to follow the fate of their substrates in the mating type loci of Saccharomyces cerevisiae. In a RAD strain, CPSs in the transcriptionally active MAT alpha locus are preferentially repaired relative to the inactive HML alpha locus, whilst repair of endonuclease III-sensitive sites is not preferential. The rad1, 2, 3 and 4 mutants, which lack factors that are essential for the incision step of nucleotide excision repair (NER), repair neither CPDs nor endonuclease III-sensitive sites, clearly showing that these lesions are repaired by by NER pathway. Previously it had been shown that the products of the RAD7 and RAD16 genes are required for the NER of CPDs from the HML alpha locus. We show that, in the same locus, these gene products are not needed for removal of endonuclease III-sensitive sites by the same mechanism. This indicates that the components required for NER differ depending on either the type of lesion encountered or on the specific location of the lesion within the genome.